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Abstract: The designing of the compressed air local installations used in the ranches from agriculture and in the 
fabrics from the food industry has as base the idea that they must realize compressed air at the parameters 
assessed by the technological process, usually without oil and in some cases, sterile, according to the standard 
ISO  8573-1. The compressed air obtained by the vacuum, the compression, the cranking of the polluted 
atmospheric air in compressors contains the same quantity of the pollutant substances like the polluted 
atmospheric air. The condensation water that appears on the compressed air installation, as a noxious secondary 
product, also contains pollutant substances; due to thid reason, it must be collected, evacuated from the 
installation, stored and treated in specialized units. The handling of the compressed air on the compressed air 




 The polluted atmosphere from the great urban centers or near the great economic units 
represents the starting material for any type of compressed air installation used in agriculture 
and food industry. This pollution is different in every town, neighborhood, and street and even 
in every building. The most important local or general pollutant factors – vehicles, heating 
stations, private heating station, diverse industrial plants, - discharge into the atmosphere a 
diverse quantity of pollutant substances depending on the utilization hours, the number of 
vehicles that are in the same time in a specific area, the working schedule, etc. 
 The composition of the air in the normal state, without pollutants, is presented on the 
table 1 [1]. It is to be seen that three components nitrogen, oxygen, argon represent 99,994% 
mol from the 100% mol total.    
 
Table 1. The composition of the pure air  
C         O         M        P         O        N         E         N        T       S Concen-
tration N2 O2 Ar Ne He Kr Xe H2 N2O  CO SO2 O3 
%mol 78,11 20,95 0,93 - - - - - - - - - 
PPM - - - 18,2 5,2 1,14 0,086 0,5 0,5 0,1 0,04 0,02 
In reality, the composition of the pure air presented in the table 1 is modifying because 
the air still has in its composition contaminants agents like: water vapors with air humidity x 
of 0,5-40 g/m³, carbon dioxide, 180 millions solid particles/ m3 (vulgar dust with  medium 
diameter > 10 µm, fine dust with medium diameter of 1-10 µm, ultra fine dust with medium 
diameter < 1µm), oil vapors and aerosols with a concentration of  0,01-25 µg/m³, ammonia, 
lead aerosols (0,3-30 µg/m³ ) resulted from the escapement gazes of the vehicles, fume, black 
smoke with  medium diameter > 1 µm, bacteria, germs with dimension of 0,001-1,5 µm 
etc.[1-3]. According to the dates supplied by the Environment Protection Authority from the 
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district Cluj in January 2008, the minimum value of the dust into the atmosphere was of 11,43 
µg/m³  on the area of the N. Balcescu  High school, while the maximum value was of  164,81 
µg/m³ (PM10). The lead content varied in the same area and in the same month between 0,01 
µg/m³ and 0,584 µg/m³.  
 For the accomplishment of a compressed air installation that supplies air for different 
devices and plants used in ranches and enterprises from food industry, first of all we must 
obtain the daily pollution of the atmospheric air on the interest area, from the Environment 
Protection Authority. This must be on a retroactive period of at least 3 months in order to 
analyze the composition, the structure and the dimension of the contaminant agents. 
   After the realization of this study of the real atmospheric air it is possible to pass to 
the next step: the establishment of the compressed air quality conditions that arrives to the 
user and into the plants and devices from the food industry and agriculture. The standard ISO 
8573-1 provides 10 quality classes for the compressed air. There are specified the maximum 
number of the solid particles – particles/m3 at the d dimension [µm], the humidity through the 
dew point under pressure or the humidity content x in [mg/m³ ]  and the total quantity of oil in 
[mg/m³]. In table 2 is presented an abstract that contains the first 6 quality classes of the 
compressed air, according to ISO 8573-1. The air without oil content is the compressed air of 
which the contaminant agent residual content corresponds to the class 1. The content without 
oil is referring to the compression chamber and not to the compressor itself or to the resulted 
compressed air quality. The compressor without oil produces compressed air of the same 
quality with the vacuum atmospheric air quality.   
 
 Table 2. Quality classes of the compressed air (extract) 
Solid particles Water Oil 
The maximum number of partices/m3 at the medium 








according to  
ISO 8571-1 
d< 0,1 0,1<d<0,5 0,5<d<1 1<d<5    [°C]   [mg/m3] 
    0  Air quality specified in project or chosen class 1  
    1  100 1 0   - 70    0,01 
    2  100000 1000 10   - 40    0,1 
    3   10000 500   - 20    1 
    4    1000   + 3    5 
    5    20000   + 7  >5 
It follows the approximate establishment of the diagram of the daily consumption of 
the compressed air (consumption curve). In figure 1 is presented the variation of the 
compressed air consumption at a commercial society with two packaging equipments that 
work in two shifts.  
 
Fig.  1. The diagram of daily consumption of 
compressed air: a. constant consumption, b. variable 
consumption 
  
The choice decision of the 
compressed air system must not relay on the 
compression system of the compressor, 
because the technology is changing too fast, 
but on the most reduced costs reported to the working time (usually 5-6 years). In this way it 
is satisfied the reliability and the maximum efficiency criteria.   
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RESULTS AND DISCUSSIONS 
 
The gaining technological scheme of the compressed air 
 Into the compressed air installation, the air is submitted to a treatment process 
following the elimination of the solid particles, of the humidity, of the oil vapors of the 
viruses and germs, etc. Usually, in agriculture and food industry, depending on the number of 
the devices and other equipments that use compressed air, the production and treatment 
compressed air local system is used. The engineer assesses the quality conditions of the 
compressed air used on the ranch or on the factory that works.  
 The simplified technological scheme of a compressed air installation for the food 
industry is presented on figure 2. The heart of the installation is the air compressor that can be 
with piston without oiling or with screw.  
 
Fig. 2. The technological scheme of a compressed air scale: 1. air filter, 2. compressor, 3. air cooler, 4. air tank, 
5. manometer, 6. security valve, 7. water-oil- separator, 8. tap, 9. pipe, 10. consumer 
 
The technique parameters of some compressors with piston without oiling used in the 
food industry are: the compressed air supply 0,052- 0,47 m3/minute, pressure 2-8 bars, noise 
52-68 dB (A), electric motor power  0,56-1,85 kW. The compressor vacuums and compresses 
the atmospheric air, concentrating from the air the whole contaminant agents which are 
cranking into the installation together with the compressed air. Must be known the following 
parameters of the atmospheric air vacuum by the compressor: 
   Dva   - the air cubical output vacuumed by the compressor, in m³ /h; pa  - the pressure 
of the atmospheric air vacuumed by the compressor, in MPa or bars; Ta  - the atmospheric air 
temperature vacuumed by the compressor, in K; xa  - the atmospheric air humidity content  
vacuumed by the compressor, in g/m³; cua  - the oil vapors concentration into the atmospheric 
air vacuumed by the compressor, in mg/m³ ;cpa –the dust concentration into the atmospheric 
air vacuumed by the compressor, in mg/m³ . 
 For the pressed and cool compressed air are determined:  
 Dvr  - the air cubical output pressed by the compressor, in m³ /h; pr  - the pressure of 
the compressed air pressed by the compressor, in MPa or bars; Tr  - the temperature of the 
cool compressed air, in K; xa  - in mg/m³. The user receives the compressed air treated with 
the following parameters: qn  - the air consumption of the user, in m³ /h;  pn  -the nominal 
pressure of the compressed air at user, in MPa or bars; Tn  - the nominal temperature of the 
compressed air at user, in K; xn  - the humidity content, in mg/m³  ; cun   - the oil vapour 
concentration, in mg/m³  ; cpn   - the dust concentration into the compressed air, in mg/m³. 
 The vacuumed oil quantity by the compressor once with the atmospheric air mu   in g/h 
is determined using the relation: 
  mu   = cua  Dva      (1) 
and the dust quantity vacuumed by the compressor once with the atmospheric air mp  , in g/h 
results from the expression : 
  mp  = cpa   Dva      (2) 
 On the other hand, the humidity of the atmospheric air can be deducted with the 
following model: 
  ma  = xam   Dva·φ/ 100    (3)  
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where: xma  is the maximum content of humidity at the temperature Ta, in g/m3; φ – is the 
relative humidity of the air, in %. 
 In the compressor, the atmospheric air is compressed until it reaches the discharge 
pressure pr  resulting a compression ratio ε = pr/pa. At a compression ratio ε = 4-7 , the 
compressed air output cranked by the compressor can be determined using the relation[1]:  
  Dvr =  Dva·Tr/ ε·Ta .   (4) 
The result is clear. In the compressed air with a volume of 4-7 times smaller than the 
one of the vacuumed atmospheric air, the contaminant agents from the air like dust, humidity, 
oil aerosols, hydrocarbons in concentration of  1,5- 14 mg/m3 , etc, will be of 4-7 times more 
concentrated. Even though the pressure of the compressed air is reduced at 0,1-0,2 Mpa, this 
concentration of the contaminants is mentained in the compressed air. This fact has negative 
effects upon the quality of the compressed air that the user achieves. Due to this, after the 
compressed air is out of the compressor and it is cooled until it reaches the maximum 
temperature of  30 °C, the treatment of the compressed air must be done immediately in order 
to remove the contaminant agents that form the condensation water. In the end is obtained the 
compressed air with the quality parameters imposed by the standards.   
 
Handling schemes of the compressed air   
 Based on the handling technological scheme of the compressed air, fig.2 and of the 
daily consumption curve of a compressed air installation, can be established the two methods 
of handling and recuperation of the condensation water resulted after the treatment of the 
compressed air. If the air consumption is constant, the following mounting solution of the 
compressed air installation is chosen: compressor-compressed air tank-suction dryer with 
integrated microfilter; if the consumption variates very much, is better to choose the next 
mounting scheme: compressor-ratio separator-suction dryer-compressed air tank. One of this 
variant is presented in figure 3.  
 
Fig. 3. Scale of the recuperation of the condensation 
water resulted after the treatment of the compressed air: 
1. compressor, 2. air tank, 3. floater bleeder, 4. electric 
faucet, 5. filter, 6. cooler dryer, 7. micro filter, 8. pipe, 9. 
electric faucet, 10. condensatio water tank 
  
 
The equipments that realize the handling of the compressed air are: 
 -the cyclone, that retains the water drops,  the solid particles, oil, with an efficiency > 
99%; 
 -pre-filter with filter unit made of polyethylene screen; it removes water, solid 
particles with a medium diameter of  5,25- 50 µm, with a restraint tare of 100%; 
 -high performance filters made of  chemical and biochemical inert microfibers that 
rezist at temperatures <80°C and presssures < 1,6 Mpa, without any chemical reactions with 
the air microparticles; remove the impurities with a medium diameter >0,01 µm with a 
restraint rate of 99,999%, and the residual oil is 0,01 mg/m3 air from an initial concentration 
of 3 mg/m3 to the pressure of  0,1 Mpa and temperature of 20° C; 
 -active carbon filters retain hydrocarbons, oil vapours, remove the odorant or smelling 
substances; the residual oil 0,003 mg/m3air; after these filters we practically have a non-oil 
compressed air; 
 -sterile filters which discharge the germs and the bacteries.   
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The nominal filtration capacity of the filters qn in m3/s is given in the catalogues at the values 
of the nominal parameters: nominal pressure 7 bars, nominal temperature 20°C. If there exist 
other pressure conditions, the nominal capacity must be redressed with the correction 
coefficient k, table 3; in this way results the calculation formula of the capacity in other 
operating conditions qn1 : 
   qn1 = k·qn.   (5) 
 
Table 3.The values of the correction coefficient at filters 
Operating 
pressure[bar] 
2 4 6 7 8 10 12 14 16 
Correction 
coefficient  k 
0,53 0,75 0,92 1 1,06 1,2 1,31 1,41 1,5 
 
If the needed compressed air has to be used at different pneumatic tools that must be 
greased, in the compressed air installation, before the junction pointof the tool, an air oiler is 
set.  
 Usually, for the drying of the compressed air are being used suction dryers, that 
realizes a pressure dew point smaller than +3°C  or air cooling dryers. The air inlet (base) 
temperature into the air cooling dryer is 35°C, at the environment temperature of 25°C. The 
coolled air supply in other conditions than that of base Dvr1, in m3/min., is detremined with the 
model:  
  Dvr1 = Dvr· c    (6) 
where: Dvr is the base supply, in m3/min; c –the correction coefficient. 
The correction coefficient is calculated with the relation[4]: 
  c = cp· cTi· cTa· cdp   (7) 
where: cp is the correction coefficient depending on the input pressure into the dryer; cTi- the 
correction coefficient depending on the input temperature of the air into the cooling dryer; cTa- 
the correction coefficient depending on the environment temperature; cdp- the correction 
coefficient for the pressure dew point. 
The estimated values of these coefficients are presented in the table 4. 
 
Table 4. The estimated values of the correction coefficients for the cooling dryer  
Nr.crt. Coefficient V           A           L           U          E         S 
pr[bar]   3    4        5    6     7    8        9    10    11    12       13       14       15    16 1. cp 
cp       0,75  0,84 0,9 0,96 1  1,04  1,07 1,1   1,12  1,15  1,17   1,19   1,2   1,23 
Ti [°C]           30           35         40              45           50 2. cTi 
cTi                  1,2           1          0,83         0,72         0,6 
Ta [°C]           25        30           35             40 3. cTa 
                             cTa                  1          0,985     0,97          0,94 
Tdp [°C]         3             5            7               9 4. cdp * 
                          cdp                1          1,12       1,21          1,38 
* Some producers of cooling dryers do not take into consideration the coefficient cdp. In this case its value is 
cdp=1. 
  
The recuperation and the handling of the condensation water 
 The condensation water from the compressed air installation is not a wanted secondary  
product, dangerous, dispersion or emulsion that contains solid particles, water, oil, SO2 , Cu, 
Pb, Fe,  etc., with pH between 3-9 [5].   
 The condensation water dispersion appears at the  screw compressors cooled with oil. 
The pH value is between 6 and 9, the vacuumed pollutant agents from the atmosphere are 
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restrainted on the oil layer from the surface of the water. The maximum limit for the 
hydrocarbons is 20 mg/l condenssation water. 
 The emulsion, like a milky fluid, appears at the piston compressors, screw 
compressors, gliding vane compressor, which are greased with special oil. The pollutant 
agents are retained by the oil layer and the handling is realized with emulsions separation 
devices. 
 Because of the atmospheric pollution higher degree, the condensation water with the 
pH between 3-6, resulted from the compressed air installations equiped with non-oil 
compressors is noxious and can not be evacuated like the residual water. Due to this, the 
condensation water must be collected, stored and treated. All the modern compressed air 
installations have this collecting, purging and storind system, figure 3.  
 At the compressed air installations used inagriculture and food industry, the quantity 
of the condensation water that must be collected, purged and stored can be smaller, because of 
a smaller compressed air supply used. At these type of installations, the condensation water 
can be stored in a recipient with a volume of 0,2 - 1 m3 of which content will be delivered to a 
conditioning station of the wastes. In no case the condensation water will be evacuated into 
the sewerage system or rivers, lakes and on the cultivated lands. The condensation water from 
the compressed air installations equiped with non-oil compressors must be treated through a 
chemical process of separation. On the first step, the pH is neutralized by adding alkaline 
agent like NaOH. Next, are the joining and the concentration of the heavy metal compounds 
into a „filtration cake”. This filtration cake is seen as a dangerous waste and must be handled 
appropriate; the waste will be taken by a waste treatment specialized society. The handling 
cost of the condensation water, depending on the condensation water type, is somewhere 




 The designing of the compressed air local installations used in agriculture and food 
industry has as base the idea that they must realize compressed air at the parameters assessed 
by the technological process, usually without oil and in some cases, sterile. Even though the 
installation has a non-oil compressor, because of the polluted atmosphere from the great urban 
centers, oily components from the atmospheric air appear in the installation. These, together 
with the dust, water, different gazes and chemical compounds form the condensation water, 
an undesirable secondary products, noxious, condensation water that must be collected from 
the installation, stored and treated on specialized units. If on the compressed air remains 
residual oil < 0,003 mg/m3 compressed air, the compressed air is considered without oil 
according to the international norms. The handling of the compressed air is realized with filter 
compressor, suction dryer with integrated microfilter or cooling dryer, and different filters, 
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